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An Empirical Comparison of 
Four Generic Health Status Measures
The Nottingham Health Profile, the Medical Outcomes Study 36-Item 
Short-Form Health Survey, the COOP/WONCA Charts, 
and The EuroQol Instrument
M a r ie -Lo u ise  Essin k -Bot, M D,PhD*, Pa u l F. M. K rabbe , MSc ,* 
G o uke  J. Bo nsel, M D ,P H D ,* ti and Ne il K. Aaro nso n , Ph D§
O b je c t iv e s . An empirical, head-to-head comparison of the performance charac­
teristics of four generic health status measures.
M e t h o d s . The Nottingham Health Profile, the Medical Outcomes Study 36- 
item Short-Form Health Survey (SF-36), the COOP/WONCA charts, and the Euro­Qol instrument were simultaneously employed in a controlled survey measuring 
the impact of migraine on health status. The feasibility (number of missing cases 
per item), internal consistency (Cronbach's a), construct validity (correlation pat­
terns and common factor analysis), and discriminative ability (Receiver Operat­
ing Characteristic analyses) of the four measures were investigated.
R e s u l t s . The Nottingham Health Profile produced the lowest missing value rate. The internal consistency of the Nottingham Health Profile scales was lower than the scales of the SF-36. Combined factor analyses with data of the four instru­ments together resulted in two-factor solutions with a physical and a mental factor, explaining approximately 50% of variance* The SF-36 exhibited the best ability to discriminate between groups. Test-retest reliability and sensitivity to change over 
time could not be tested because of the cross-sectional character of the study.
CONCLUSIONS. None of the instruments performed uniformly as "best" or "worst" Purely on the basis of the results of the psychometric analyses, the SF-36 appeared to be the most suitable measure of health status in this relatively healthy population. In general, the choice of the most suitable instrument for generic health status as­
sessm ent in a particular study should be guided by the special features of each candidate instrument under consideration.Key words; health status assessment; instruments; methodology; feasibil­
ity; reliability; construct validity; receiver operating characteristic analysis. (Med Care 1997;35:522-537)
Generic health status assessment was ap­
plied first in population surveys measuring 
the state of health of communities, irrespec­
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in the evaluation of medical interventions, 
in addition to more traditional biologic (eg, 
survival) and symptom-oriented measures. 
Although every disease is associated with 
specific health effects, these effects are also 
reflected in patterns of impairment at the 
broader level of physical, psychological, and 
social functioning captured by the more ge­
neric class of health status measures. Be­
cause generic outcome measures can be 
used to evaluate the functional health of in­
dividuals without regard to cause, they offer 
the opportunity to compare levels of func­
tioning across patient populations, as well 
as between patient populations and the 
general population.1 In this way, rank order­
ing of diseases according to their relative ef­
fects on functioning (ie, burden of disease) 
and of health care interventions in terms of 
their impact on functioning levels (ie, treat­
ment effectiveness) becomes possible.2
A range of generic health status measures 
are currently available, including the Sick­
ness Impact Profile (SIP), the Nottingham 
Health Profile (NHP), and the more recently 
developed COOP/WONCA charts, EuroQol, 
and Medical Outcomes Study 36-Item 
Short-Form Health Survey (SF~36),3~9 Each 
of these measures has its particular 
strengths and weaknesses, The decision to 
use any one of these measures in a particular 
survey or clinical trial is often based on di­
verse scientific and extrascientific considera­
tions, including the nature of the research 
questions to be addressed, the charac­
teristics of the study population, the tradi­
tion of the research group, and intellectual 
investments made in a given instrument in 
previous research.
Relatively little attention has been paid to 
the fact that the performance characteristics 
of an instrument, including feasibility, reli­
ability, and validity, may be population spe­
cific to a greater or lesser degree. If, for ex­
ample, an instrument performs well in a 
population of seriously ill cardiac patients, 
this does not guarantee that it will work 
equally well when employed among pa­
tients with low back pain. Given the increas­
ing use of formal health status assessment in 
medical research, there is a pressing need 
for empirical data on the relative perform­
ance of the available generic measures 
among distinct patient populations.
In an effort to contribute to this process, 
we conducted a study of the health status of 
migraine sufferers and a matched control 
group in which a head-to-head comparison 
was made between the NHP, the SF-36, the 
COOP/WONCA charts, and the EuroQol in­
strument. Although the study had primarily 
a substantive research focus, these four ge­
neric health status instruments were in­
cluded in the research design to enable 
these comparisons to be made. The specific 
research questions addressed in this study 
were:
1. How do these four instruments compare 
in terms of feasibility and reliability?
2. To what extent do the instruments meas­
ure a similar construct of health status?
3. How do the instruments compare in their 
ability to discriminate between groups known 
to differ on other indicators of health (eg, mi­
graine status, disability days)?
Methods
Study Sample and Data Collection 
Procedures
Migraine sufferers and a matched con­
trol group were surveyed to assess the so­
cietal impact (costs and health status ef­
fects) of migraine in the Netherlands. 
Details of the study design and substan­
tive results are described elsewhere.10'11 
The following provides a brief description 
of the sampling strategy and data collec­
tion procedures.
To establish the prevalence of migraine in 
the Netherlands, face-to-face interviews 
were conducted with a representative sam­
ple of the Dutch general population (n = 
10,480). Subjects were included as m i­
graine patients if they met the Interna­
tional Headache Society criteria and had
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experienced at least one attack of migraine 
during the 12 months prior to the inter­
view.12 Nine hundred ninety-two migraine 
sufferers met these criteria (1-year preva­
lence = 9.5%). Of these 992 cases, 846 
(85%) expressed an initial willingness to 
take part in a subsequent study investigat­
ing the impact of migraine on health 
status and direct/indirect costs.
The control group was selected from 
among those subjects in the original preva­
lence survey who did not meet the criteria 
for migraine. Frequency matching was used 
to generate a control group reflecting the 
age (in 5-year intervals), gender, and em­
ployment status characteristics of the mi­
graine sample.
Questionnaires were mailed in June 
1993, followed by reminders after 2 and 5 
weeks. Half of the addressees received a 
packet containing the NHP, the SF-36, and 
the EuroQol. For the other half of the sam­
ple, the NHP was replaced by the 
COOP/WONCA charts. This was done to re­
duce the total respondent burden (ie, a total 
of three rather than four questionnaires 
were administered per respondent), The se­
quencing of the questionnaires was varied 
systematically to avoid an ordering effect.
The usable response rate was 58% (n = 
436) in the migraine group and 71% (n = 
575) in the control group. Nonresponse 
analyses failed to reveal any statistically 
significant differences between addressees 
and respondents with regard to age, gen­
der, social class, or degree of urbanization 
in either the migraine group or the control 
group. The number of questionnaires avail­
able from the migraine group and the con­
trol group, respectively, was: the SF-36 -  436 
and 575; the EuroQol = 436 and 575; the 
COOP/WONCA charts = 210 and 286; and 
the NHP = 226 and 289.
Health Status Measures
The health status measures employed 
were originally developed in either Ameri­
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can or British English. We used existing 
standard Dutch versions of the original in­
struments in all cases. The methods em­
ployed to generate Dutch language versions 
of these questionnaires included minimally, 
forward-backward translation procedures 
and pilot testing in the target population of 
interest.
The Nottingham Health Profile was de­
veloped in the 1970/s in the United Kingdom 
as a measure of perceived health for use in 
population surveys.4 The NHP consists of 38 
dichotomous items that are grouped into six 
scales, as described in Table 1. Each scale 
ranges from 100 to 0 (0 = optimal).
The SF-36, developed in the United 
States, is derived from the larger battery of 
health status instruments employed in the 
Medical Outcomes Study.8,9,13,14 It consists 
of 36 items, organized into eight scales (see 
Table 1). The number of response choices per 
item ranges from two to six. The SF-36 yields 
an eight-dimensional profile, with each 
scale having a range from 0 to 100 (100 = op­
timal). The Dutch version of the SF-36 em­
ployed in the current study was developed 
as a part of the International Quality of Life 
Assessment (IQOLA) Project, whose objec­
tive is to translate, validate, and norm the 
SF-36 in a wide range of languages and cul­
tural settings.15
The COOP/WONCA charts were devel­
oped to assess the functional status of pa­
tients in primary care settings.5 Subjects are 
requested to score their functioning on each 
of the six items described in Table 1 during 
the 2 weeks before assessment on five-point 
scales (1 = optimal). The levels on the scales 
are illustrated with pictograms.
The EuroQol instrument was developed 
by the international EuroQol Group as a 
standardized generic measure for descrip­
tion of health status. It has the additional 
possibility of converting the descriptive 
data into values for economic (cost-effec­
tiveness) analysis by linking patients' 
health state descriptions to empirical valu­
ations of health states obtained from the
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Table 1. Qualitative Comparison of Content of NHP, SF-36, COOP/WONCA Charts, and EuroQol
NHP SF-36 COOP/WONCA EuroQol
Emotional Reactions + Social Isolation Mental Health Feelings Anxiety/Depression
Physical Mobility ---------- ---------- Mobility
---------- Physical Functioning Physical Fitness ----------
Role Physical^  + Role 
Emotional^  + Social 
Functioning
Daily Activities + Social 
Activities
Usual Activities
Pain Bodily Pain ---------- Mn/Discomfcrt
General Health 
Perceptions
Overall Health Valuation of Own Health
Energy Vitality ----------
1 Reported Health 
Transition (1 year)
Change in Health 
(2 weeks)
----------
Sleep ---------- ----------
C
---------- Self-care
flRole limitations due to physical health problems.
kRole limitations due to emotional problems,
cPhysical Functioning^"36 contains items relating to self-care.
general population.6 The descriptive part of 
the current 5D-version of the instrument 
consists of five items (see Table 1), each fol­
lowing the general form: 1 = no problems, 2 
= some problems, 3 -  extreme problems. 
The sixth item is a global evaluation of own 
health using a visual analogue scale ranging 
from 0 (worst imaginable health state) to 
100 (best imaginable health state). Only 
data from the first five items are included 
in the current analyses.
Additional Variables
A standard set of sociodemographic 
questions were asked to obtain informa­
tion on age, sex, education, and employ­
ment status.
Comorbidity was assessed by the stand­
ard list of chronic conditions of the Central 
Bureau for Statistics (CBS). This list enumer­
ates 28 conditions in lay terms (eg, "asthma, 
chronic bronchitis, or COPD," "diabetes"). 
For each chronic condition, respondents 
were asked to report if they currently had
the condition, or if they had had it in the 
previous year.
Analysis Plan
Qualitative Analysis of Questionnaire 
Content. A qualitative comparison of item- 
content of the multi-item scales of the NHP 
and the SF-36, and of individual items of the 
COOP/WONCA and the EuroQol, was per­
formed. Scales/items were considered "com­
parable" if their content was judged to refer 
to the same general health domain.
Quantitative Analyses. All of the follow­
ing analyses were performed separately for 
the migraine and control groups, as well as 
for the pooled data. The results of the analy­
ses based on the pooled data will be pre­
sented, except in those cases where the 
separate analyses yielded significant differ­
ences.
Feasibility. The number of missing cases 
per item was employed as an empirical indi­
cator of feasibility. Missing values were de­
fined as those cases where no answer was
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provided, and those where multiple re­
sponses were given when only one was re­
quired. As the number of respondents with 
complete records was large enough for fur­
ther analyses, we did not impute con­
structed values for missing values. For the 
purpose of comparability, an index was con­
structed accounting for the number of re­
spondents and the number of items per 
questionnaire.
Features of Score Distribution. Mean 
scores, standard deviations, and the per­
centages of respondents with the maximum 
possible score and the minimum possible 
score, respectively were computed per scale
(NHP, SF-36) or item (COOP/WONCA, 
EuroQol).
Reliability. The internal consistency of 
the NHP and SF-36 multi-item scales was 
determined with Cronbach's a-coefficient16 
An a-coefficient of 0.70 or higher was con­
sidered as sufficient for the purpose of group 
comparisons.16,17 Internal consistency esti­
mates could not be calculated for the 
COOP/WONCA charts or the EuroQol, as 
these instruments consist of one item with 
an ordered response choice per "scale/'Due 
to the cross-sectional nature of the study, 
data on test-retest reliability were not avail­
able.
Construct Validity. Two approaches were 
taken to examine the construct validity of 
the four health status instruments. First, the 
pattern of correlations between the scales of 
the NHP and the SF-36 (intraclass correla­
tion coefficients, ICCs), and between the 
items of the COOP/WONCA and the Euro­
Qol (polychoric correlation coefficients, 
PCCs) were examined. It was hypothesized 
that those scales/items that are conceptually 
related would be relatively strongly corre­
lated, whereas those scales/items with less 
in common would exhibit weaker correla­
tions.
The ICC is a statistic comparable with 
the conventional Pearson's correlation co­
efficient, with level effects between vari­
ables being taken into consideration.18,19
ICCs are not appropriate for the ordinal 
EuroQol and COOP/WONCA data. With or­
dinal data, the PCC has certain statistical 
advantages over alternative indicators, such 
as the Spearman rank correlation coeffi­
cient. First, the PCC provides a reliable esti­
mate of the correlation between ordinal 
variables even when the number of catego­
ries is limited. Second, the PCC does not ap­
pear to be sensitive to the shape of the mar­
ginal distributions. Finally, the PCC uses the 
attractive premise of a continuous bivari- 
ate normal distribution underlying the 
categories.20,21
In the second approach, common factor 
analysis with varimax rotation was em­
ployed to examine the relationships among 
the elements of the four health status meas­
ures and to look for possible higher order 
factors. Because any given respondent com­
pleted only three of the four instruments 
(see above), two factor analyses were per­
formed: one with data from the NHP 
(scales), the SF-36 (scales), and the EuroQol 
(items); and the second with data from the 
SF-36 (scales), COOP/WONCA (items), and 
EuroQol (items).
Discriminative Ability. A series of sta­
tistical tests was carried out to evaluate the 
ability of the four health status measures to 
discriminate between subgroups of respon­
dents known to differ on other relevant vari­
ables. The grouping variables included 
migraine status (n = '1,011) and, for the re­
spondents with paid employment (n = 461), 
the number of days absent from work be­
cause of illness in the 2 weeks before assess­
ment (0 versus >0.5 days). For these group 
comparisons, the Mann-Whitney U test was 
employed because of the nonnormal distri­
bution of the data. Subsequently, the dis­
criminative abilities of the measures were 
assessed and compared by constructing re­
ceiver operating characteristic (ROC) curves 
and calculating the area under the ROC 
curve.22/23 An area greater than 0.50 indi­
cates a discriminative accuracy greater than 
chance. A measure with perfect discrimina-
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tive ability would have an area under the 
ROC curve of 1.0.
Results
The respondents in both the migraine and 
control groups were comparable in terms of 
gender distribution (84% versus 80% fe­
male), mean age (40 versus 41 years), em ­
ployment status (47% versus 44% in paid 
employment), and educational level (38% 
versus 38% with an intermediate educa­
tional level; 28% versus 31% with a higher 
educational level).
Qualitative Comparison of 
Questionnaire Content
A comparison of the health domains cov­
ered by the four health status instruments is 
presented in Table 1. The psychological do­
main is similarly represented in all four in­
struments. The physical domain is opera­
tionalized with an emphasis on mobility 
(NHP, EuroQol) or on overall physical func­
tioning (SF-36, COOP/WONCA). The social 
(role) domain is underrepresented in the 
NHP Social IsolationNHP relates to the abil­
ity to make contact with other people and 
was thus considered to belong to a psy­
chological rather than a social role do­
main. The SF-3.6, the NHP, and the Euro­
Qol all contain pain measures. A pain 
assessment is not included in the standard 
set of COOP/WONCA charts used in the 
current study (although a pain chart is op­
tionally available). The EuroQol is the only 
instrument to address other somatic sensa­
tions than pain by combining both "pain" 
and "discomfort"in a single item. The SF-36 
is the only instrument to address the con­
cept of positive health (eg, an item of the Vi­
tality scale referring to feeling "full of pep"). 
Despite its label, the NHPEnergy scale con­
tains only negatively worded items (eg, 
"tired all the time", "everythingis an effort"). 
The NHP is the only measure to assess sleep 
problems. Both the EuroQol and the SF-36
(the Physical Functioning scale) contain 
items relating to self care (eg, washing, 
dressing). Both the SF-36 and the 
COOP/WONCA contain a health transition 
item (ie, change in perceived health). All in­
struments, with the exception of the NHP, 
provide an assessment of overall health, al­
though this is operationalized in slightly dif­
ferent ways: general health perceptions (SF- 
36), overall health (COOP/WONCA), or 
valuation of health (EuroQol).
Feasibility
An overview of missing values is pre­
sented in Table 2. The NHP produced the 
lowest number of missing values. The 
COOP/WONCA charts, the SF-36, and the 
EuroQol showed somewhat higher, though 
acceptable, missing value rates. Despite the 
use of appealing pictograms, completing the 
COOP/WONCA charts was more problem­
atic than expected, with the items Physical 
Fitnesscoop (6.3% missing) and Change in 
Healthcoop (5.8%) yielding the most miss­
ing data. For the EuroQol, the item on Valu­
ation of Own Health had the highest rate of 
missing data (6.7%).
Features of Score Distribution
Descriptive statistics for each instrument 
are shown in Table 3. The distributions of the 
scores for all four instruments were skewed, 
as could be expected given the nature of the
Tadle 2. Missing Values (Pooled Data)
Rangefl Tndex^
NHP (n = 515) 0.4-1.3 0.8
SF-36 (n =* 1,011) 1.1-5.4 371
COOP/WONCA (n = 496) 0.6-6.3 27
EuroQol (n = 1,011) 3.0-6.7 4.3
"Range = range in percentage missing values per 
item.
*Tndex = (mean number of missing values per re­
spondent / number of items) x 100.
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population under investigation. The Euro- 
Qol and the NHP data, with approximately 
70% to 80% of the respondents scoring at 
the ceiling, were more skewed than the 
COOP/WONCA and the SF-36 data. The 
distributions of the EuroQol and the SF-36 
compare similarly with those observed in a 
UK general practice sample (note: the 60- 
version of EuroQol),24
Reliability
The internal consistency coefficients for 
the SF-36 and NHP scales, based on those 
respondents who completed both instru­
ments, are shown in Table 3. The scales of the 
SF-36 yielded consistently higher internal 
consistency estimates (mean a  = 0.84; range 
= 0.76 to 0.91) than those of the NHP (mean
Table 3. Features of Score Distributions of the NHP (n = 515), SF-36 (n = 1,011), COOP/WONCA 
(n = 496), and EuroQol (n = 1,011); Internal Consistency of NHP and SF-36 Scales (n = 515)
Mean SD % max % min Cronbach's a
NHP (score 0-100)
Physical Mobility (8) 7.2 14.2 70 0 0.71
Sleep (5) 11,9 23.1 71 2 0.77
Emotional Reactions (9) 10.1 17.3 62 0 0.78
Energy (3) 15.6 26.5 70 3 0.62
Social Isolation (5) 6.6 15,7 80 0 0.63
?ain (8) 7.2 18.7 73 0 0.82
SF-36 (score 100-0)
Physical Functioning 85.5 20.4 38 0 0.91
Role Physical 70.9 38.7 57 16 0.87
Role Emotional 78.5 35.8 69 12 0.83
Vitality 65.2 18.6 2 0 0.79
Mental Health 74.8 18.4 5 0 0,87
Social Functioning 81.0 21.1 41 0 0.81
Bodily Pain 76.2 22.1 29 0 0.88
General Health Perceptions 69.6 18.9 4 0 0.76
COOP/WONCA (score 1-5)
Physical Fitness (1) 1.72 1.04 60 3
Feelings (1) 1.88 0.92 40 2
Daily Activities (1) 1.74 0.86 46 1
Social Activities (1) 1.54 0.79 60 1
Change in Health (1) 2.62 0.79 12 1
Overall Health (1) 2.65 0.99 15 2
EuroQol (score 1-3)
Mobility (1) 1.15 0.38 86 0
Self-care (1) 1.02 0.15 98 0
Usual Activities (1) 1.23 0.46 79 2
Rain/Discomfort (1) 1.43 0.54 60 3
Anxiety/Depression (1) 1.22 0.45 80 2
SD, standard deviation; % max, percentage of respondents with maximum possible score (ceiling); % min, per­
centage of respondents with minimum possible score (floor).
Note: \&lues in parentheses are number of items.
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a  = 0.72; range = 0.62 to 0.82). The a-coeffi- 
cient for two of the NHP scales (Energy and
correlated with EnergyNHP; and Mental 
HealthSF~36 correlated best with Emotional
recommended for group comparisons. Six of 
the eight SF-36 had a-coefficients greater 
than 0.80.
Social Isolation) fell below the 0.70 standard ReactionsNHP. EnergyNHP correlated rela­
tively highly with all SF-36 scales, whereas 
the only NHP scale with which VitalitySF~36 
exhibited a moderate correlation was Ener- 
gyNnr^ -phis latter pattern suggests that Vital­
ity317''36 is a more conceptually distinct scale, 
whereas Energy1'™ ^  a more general scale. 
Physical FunctioningSF"36 correlated best 
with Physical MobilityNHP and PainNHP. Role 
physicalSF"36 had no counterpart in the NHP 
Feelingscoop correlated best with Anxi-
ety/Depression^0^01, and Usual Activitie- 
gEuroQoi c o l l a t e d  well with Daily Activiti-
Construct Validity
The ICC matrices for NHP scales with SF- 
36 scales and the PCC matrices of 
COOP/WONCA items with EuroQol items 
are presented in Appendixes A and B. The 
associations observed between the NHP 
and the SF-36 scales were mostly as ex­
pected. Role emotionalSF'36 correlated best 
with Emotional ReactionsNHP; VitalitySF'36
escoop ancj 50cja] Activities00 . Physical 
Fitnesscoop did not correlate well with Mo-
specificity
Fig. 1. Discriminative ability of Bodily Bain SF-36 between predefined groups based 
on (1) migraine status and (2) work disability days, respectively (receiver operating 
characteristic analyses).
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bility^1^ 01, reflecting the differences in item 
content. The general nature of Overall 
HealthCOOP is evidenced in the fact that it 
correlated about equally with all of the 
EuroQol domains.
Common factor analysis of the combined 
data of the SF-36 (scales), COOP/WONCA 
(items), and EuroQol (items) yielded two 
factors with an eigenvalue > 1.0, explaining 
52% of the common variance. The factor
loadings after varimax rotation are shown 
on the left side of Table 4. The first factor ex­
tracted appears to reflect a mental health 
dimension; the second factor a physical 
health dimension.
Common factor analysis of the combined 
data of the NHP (scales), SF-36 (scales), and 
EuroQol (items) yielded two similar factors, 
explaining 54% of the common variance 
(see Table 4, right hand side).
Table 4, Common Factor Analyses of the SF-36 (Scales), EuroQol (Items), and 
COOP/WONCA (Items) [left; n = 496]; and of SF-36 (Scales), EuroQol (Items) and NHP (Scales)
[Right; n = 515]; Factor Loadings > 0.3 After Varimax Rotation
Factor '1 Factor 2 Factor 1 Factor 2
% of common variance explained 29 23 28 26
COOP/WONCA
Physical Fitness
Feelings 0.85
Daily Activities 0.69 0.51
Social Activities 0.71
Change in Health
Overall Health 0.54 0.53
SF-36
Physical Functioning 0.83 0.87 •
Role Physical 0.41 0.59 0.53 0.42
Role Emotional 0.69 0.70
Vitality 0.70 0.71
Mental Health 0.88 0.86
Social Functioning 0.69 0.42 0.42 0.64
Bodily Pain 0,66 0.66
General Health Perceptions 0.46 0.56 0.53 0.49
EuroQol
Mobility 0.64 0.66
Self-care 0.41 0.46
Usual Activities 0.68 0.66
Pain/Discomfort 0.62 0.62
Anxiety/Depression 0.70 0.71
NHP
Energy 0.45 0.51
Pain 0.81
Emotional Reactions 0.83
Sleep
Social Isolation 0.65
Physical Mobility 0.86
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Discriminative Ability
i
Table 5 reports the ability of the four 
health status measures to discriminate be­
tween groups characterized by differences in 
diagnosis (migraine or not) and in the num ­
ber of days absent from work because of ill­
ness in the 2 weeks before assessment. Fig­
ure 1 shows, as an example, a graphic 
representation of both ROC curves for the 
scale Bodily PainSF"36. The diagonal in this 
figure indicates a hypothetical discrimina­
tive ability equal to chance, ie, no discrimi­
native ability.
The SF-36 scales discriminated best be­
tween the groups reporting to have mi­
graine or not, respectively. All P values were 
beyond < 0.01, with areas under the ROCs 
ranging from 0.54 (Role emotional) to 0.67 
(Bodily Pain) and a mean area under the 
ROC curve for eight scales of 0.60. The NHP 
scales also discriminated clearly between 
these groups, but the areas under the ROCs 
were smaller (between 0.53 and 0.59; mean 
= 0.55). Four of the six COOP/WONCA 
charts yielded significant group differences 
in the expected direction (with the exception 
of Physical Fitness and Change in Health). 
ROC analyses revealed that Physical Fit- 
nesscoopwas not able to discriminate be­
tween migraine sufferers and controls better 
than chance. Statistically significant group 
differences were also observed for all of the 
EuroQol items, with areas under the ROCs 
ranging from 0.50 (Self care) to 0.59 
(Pain/discomfort). [The apparent paradox 
observed for Self careEuroQ between a (mar­
ginally) significant difference in group 
means and an area under the ROC of 0.50 
can be explained from characteristics of the 
distribution of the Self care data (extremely 
skewed) in combination with the large num­
ber of subjects.]
The parallel analyses employing absence 
from work as the grouping variable yielded 
the following results. The SF-36 performed 
best, with all scales yielding statistically sig­
nificant group differences and ROC areas
between 0.61 and 0.79 (mean = 0.72). The 
high area under the ROC for Role physi­
c a l ^ 36 is probably, at least in part, an artifact 
of the conceptual overlap between the crite­
rion "absence from work"and the content of 
Role physicalSF~36. This makes the high areas 
under the ROCs of the other SF-36 scales, 
which do not have a high degree of concep­
tual overlap with the criterion (Bodily 
PainSF"36, Social Functioning^“36, Vitality
, Physical Functioning ) all the more 
striking. The NHP yielded consistently sig­
nificant results, although the areas under 
the ROCs (range 0.57-0.62; mean = 0.60) 
were again lower than those of the SF-36. 
Only four of the six COOP/WONCA charts 
yielded statistically significant group differ­
ences, with areas under the ROC between 
0.66 and 0,74 (overall m ean area under the 
ROC = 0.64). All of the EuroQol items dis­
criminated clearly between the two groups, 
with areas under the ROC between 0.54 and 
0.70 (mean = 0.61).
Discussion
In this study, we have compared the per­
formance profiles of four well-known ge­
neric health status measures — the NHP, the 
SF-36, the COOP/WONCA Charts, and the 
EuroQol — when employed in a large sam­
ple of migraine sufferers and a matched con­
trol group from the general population.
Despite inherent differences in their de­
sign (eg, multi-item scales versus single­
item measures; dichotomous versus cate­
gorical response choices), broadly speaking, 
all four of these measures address two basic 
health domains: physical and mental health 
and functioning. The qualitative comparison 
of these measures, however, indicates that 
each approaches the topic areas covered 
from a somewhat different perspective. For 
example, despite the similarity in labels, the 
NHP "Energy"scale and the SF-36 "Vitality" 
scale differ in the type and  range of subjec­
tive health experiences elicited from respon­
dents. The NHP focuses on symptoms of fa-
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Table 5. Discriminative Ability of NHP, SF-36, COOP/WONCA, and EuroQol
Between Predefined Groups Based on Migraine Status (1) and the 
Number of Days of Absence due to Illness (2) in the 2 Weeks Before Assessment
Migraine Status Absence From Work due to Illness
Migraine Controls Area 0 days >0.5 days Area
(n = 436) (n = 575) P value Under (n = 395) (n = 66) P value Under 
(mean ± SD) (mean±SD) (MWU) ROC (mean±SD) (mean±SD) (MWU) ROC
NHP (range 0-100)
Energy 19.8 (28.5) 12.4 (24.4) <0.01 0.57 11.2 (21.2) 22.2 (30.6) <0.01 0.59
Pain 11.2 (21.3) 6.9 (16.2) 0.03 0.54 4.6 (11.1) 11.4 (19.5) 0.03 0.57
Emotional Reactions 12.3 (17.8) 8.3 (16.8) <0.01 0.59 8.4 (13,9) 15.2 (17,2) <0.01 0.62
Sleep 13.4 (24.4) 10.7 (22.4) 0.22 0.53 6.3 (15,0) 17.6 (26.6) <0.01 0.61
Social Isolation 8.3 (17.7) 5.2 (13.8) 0.03 0.54 3.5 (11.6) 9.1 (13.2) <0.01 0.62
Physical Mobility 8.7 (15.3) 6.1 (13.3) 0.01 0.55 3.3 (7.5) 10.2 (16.5) <0.01 0.60
SF-36 (range 100-0)
Physical Functioning 84.8 (19.4) 86.1 (21,1) <0.01 0.55 92.5 (12.1) 78.1 (24.2) <0.01 0.69
Role Physical 63.3 (40.4) 76.6 (36.4) <0.01 0.60 80.2 (32.5) 36.0 (38.5) <0.01 0.79
Role Emotional 75.1 (37.5) 81.2 (34.3) <0.01 0.54 82.5 (32.2) 66.7 (40.5) <0.01 0.61
Vitality 61.5 (18.7) 68.0 (18.1) <0.01 0.61 68.9 (15.4) 53.2 (21,4) <0.01 0.73
Mental Health 72.2 (18.8) 76.8 (17.9) <0.01 0.58 78.2 (14.9) 65.7 (19.6) <0.01 0.69
Social Functioning 76.3 (20,9) 845 (20.7) <0.01 0.63 85.7 (16.4) 64.6 (23.8) <0.01 0.76
Bodily Pain 65.1 (22.4) 78.4 (22.1) <0.01 0.67 81,2 (18.1) 58.2 (24.6) <0.01 0.77
General Health Perceptions 67.9 (20.0) 73.4 (18.2) <0.01 0.58 75.0 (15.3) 59.2 (21.4) <0.01 0.72
COOP/WONCA (range 1-5)
Physical Fitness 1.68 (0.97) 1,75 (1.09) 0.73 0.50 1.59 (0.91) 1.91 (1.29) 0.26 0.54
Feelings 1.63 (0.68) 2.05 (1.02) <0.01 0.55 1.77 (0.77) 2.45 (1.21) <0.01 0.66
Daily Activities 1.46 (0.69) 1.94 (0.89) <0.01 0.59 1.56 (0.63) 2.24 (1.11) <0.01 0.67
Social Activities 1.33 (0.63) 1.70 (0.86) <0.01 0.55 1.40 (0.61) '1.85 (0.75) <0.01 0.67
Change in Health 2.68 (0.70) 2.57 (0.83) <0.01 0.46 2.57 (0.76) 2.73 (1.03) 0.15 0.55
Overall Health 2.25 (0.95) 2.94 (0.91) <0.01 0.61 2.36 (0.87) 3.27 (1.00) <0.01 0.74
EuroQol (range 1-3)
Mobility '1.05 (0.23) 1.22 (0.43) <0.01 0.53 1.06 (0.24) 1.24 (0.53) <0.01 0.57
Self-care 1.01 (0.10) 1.03 (0,18) 0.03 0.50 1.00 (0.00) 1.08 (0.28) <0.01 0.54
Usual Activities 1.10 (0.36) 1.32 (0.50) <0.01 0.55 1.11 (0.32) 1.55 (0.61) <0.01 0.70
Pain/Discomfort 1.18 (0.40) 1.60 (0.56) <0.01 0.59 1.31 (0.47) 1.62 (0.38) <0.01 0.64
Anxiety/Depression 1.08 (0.30) 1.31 (0.51) <0.01 0.56 1.15 (0.36) 1.36 (0.54) <0.01 0.59
ROC, receiver operating characteristic; SD, standard deviation; MWU, Mann-Whitney U test.
Note: Due to the study design we had different numbers of cases available for NHP, COOP/WONCA, and SF-36 
+ EuroQol, respectively. The numbers of NHP and COOP/WONCA cases were weighted up to the sample size of 
SF-36 and EuroQol.
tigue, whereas the SF-36 includes a mix of emotions as well (eg, feeling "calm and
both positive and negative items. Similarly, 
the EuroQol mental health item focuses on
peaceful").
The feasibility of the measures (ie, the
anxiety and depression, whereas the SF-36 ease with which they can be completed by 
"Mental Health" scale includes positive respondents) was examined indirectly by
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Table 6. Summary of Empirical Comparison of NHP, SF-36, CO OP/WON CA Charts, and EuroQol
NHP SF-36 COOP/WONCA EuroQol
Missing value rate Best
Internal consistency Acceptable
Construct validity Confirmed
Discriminative ability between groups Acceptable
Acceptable
Best
Confirmed
Best
Acceptable 
Not applicable 
Confirmed 
Acceptable
Acceptable 
Not applicable 
Confirmed 
Acceptable
calculating rates of missing values. Impor­
tantly, the length of an instrument does not 
appear to have any direct bearing on the fre­
quency of missing responses. For example, 
the highest rate of missing values was ob­
served for the EuroQol, one of the shortest 
of the instruments investigated. The NHP 
had the lowest missing value rate, lower 
than the proportions of missing data re­
ported for the UK version of the instru­
ment.25 This reflects the simple, dichoto- 
mous response choices used consistently 
throughout the questionnaire, as well as the 
low demands placed on the respondents' 
reading skills through the use of short u n ­
complicated sentences. Although not exam­
ined in the current study, the simplicity of 
the item wording and response choices of 
the NHP, combined with its negative ques­
tion valence, may also make it susceptible to 
acquiescence response sets.16 Interestingly, 
the use of visual aids (ie, pictograms) in the 
COOP/WONCA charts does not necessarily 
guard against respondent errors. In fact, one 
of the charts (Physical Fitness) yielded the 
second highest missing value rate across 
measures. The missing value rates for the 
SF-36 observed in the current study were 
comparable to those reported for the UK 
and the US versions of the instrument.14'25 
Because the sequencing of the four ques­
tionnaires was varied, an ordering effect 
cannot account for the observed differences 
between the instruments in rates of missing 
values.
The SF-36 scales exhibited high levels of 
internal consistency, which are comparable
to those reported for the US version of the 
questionnaire when employed in a sample 
of patients with chronic health conditions 
(alphas ranging from 0.78 to 0.93), and in a 
sample of migraine sufferers (as ranging be­
tween 0.80 and 0.88).14,26 Lower, though 
generally acceptable reliability estimates 
were found for the NHP scales. The differ­
ences in scale reliabilities noted between the 
SF-36 and the NHP may be due, in part, to 
the type of data generated by the two instru­
ments (ie, the SF-36 yields polytomous data, 
the NHP dichotomous data). It might be ar­
gued that the NHP sacrifices some internal 
consistency for the sake of simplicity.
The pattern of ICCs observed between the 
scales of the NHP and the SF-36 was gener­
ally consistent with expectations, with con­
ceptually similar scales yielding the highest 
correlations. One exception was the rela­
tively low correlation observed between the 
PainSF~36 and PainNHP scales in the migraine 
group (ICC = 0.46; comparable ICC in the 
control group = 0.65). This may be explained 
by the fact that the SF-36 pain items refer to 
bodily pain, in general, whereas the corre­
sponding NHP items focus on pain as it re­
lates specifically to physical movement. 
Thus, although migraine sufferers might re­
port more pain on the Bodily PainSF"3 scale, 
this would not necessarily be the case for the 
PainNHP scale.
The overall pattern of correlations be­
tween the COOP/WONCA charts and the 
EuroQol items was also consistent with 
expectations. Particularly striking was the 
generally high correlation between the
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Overall Health C00P and all of the EuroQol 
items (all PCCs < 0.60), suggesting that this 
COOP/WONCA chart is indeed tapping a 
general health construct.
The two combined factor analyses (ie, the 
SF-36 scales, the COOP/WONCA items, 
and the EuroQol items; the SF-36 and NHP 
scales, and the EuroQol items) yielded re­
markably similar results. Both analyses re­
sulted in two higher-order factors being 
identified—one reflecting physical health, 
the other mental health. A similar two-di­
mensional model has been proposed for the 
Sickness Impact Profile (SIP) and the 
Rosser-Kind Matrix.3,27 In the SIP, scores for 
three (out of 12) scales are combined to de­
scribe physical dysfunction, scores for four 
other scales are combined to describe psy­
chosocial dysfunction, whereas the remain­
ing five scales are named "independent/The 
Rosser-Kind Matrix consists of a classifica­
tion of illness along two dimensions, "dis­
ability" and "distress." The results of our 
study are similar to those obtained in other 
factor analytic studies of the Medical Out­
comes Study measures and of the SIP.13,28 If 
these results are replicated in future studies, 
it may be possible to efficiently summarize 
health status data by physical and mental 
health component scores. This could in­
crease the precision of such scores and fa­
cilitate certain types of studies (eg, utility 
analysis) that require the use of summary 
health status indicators.
The tests of discriminative ability indi­
cated that, of the four instruments exam­
ined, the SF-36 was best able to discriminate 
between groups formed on the basis of mi­
graine status and work disability days. These 
results are in agreement with earlier reports 
of the ability of the SF-36 to discriminate 
between patients with minor versus major 
medical conditions and between patients 
with physical health versus psychiatric con­
ditions.9 The NHP and the EuroQol also 
performed relatively well, whereas four out 
of the six COOP/WONCA charts evidenced 
good discriminative ability. ROC analysis
was used in this study as a tool to evaluate 
the dicriminative ability of the measures un­
der study. The estimates of areas under the 
ROCs indicate that, overall, the health status 
measures discriminate better than chance 
between diagnostic groups and between 
groups with a difference in absenteeism 
from work. As such, the results of the ROC 
analyses support the clinical validity of the 
four health status measures for use at the 
group level The ROC analyses should not be 
interpreted in a way similar to ROC analyses 
of diagnostic instruments, ie, instruments 
that are intended to discriminate between 
individual subjects with and without a dis­
ease. Health status measures such as the 
ones employed in this study were not devel­
oped for use at an individual patient level, A 
recent literature review regarding five meas­
ures for health status (including the 
COOP/WONCA charts, the NHP and the 
SF-36) revealed that these measures did not 
satisfy reliability standards for individual as­
sessment and monitoring.29
The ROC analyses presented in Table 5 
generally show larger areas under the curve 
for discrimination between groups differing 
in the number of days absent from work due 
to illness than between diagnostic groups 
based on migraine status. This was to be ex­
pected, as "absence from work" is a func­
tional concept, whereas migraine status is a 
diagnostic one. The concept "absence from 
work" is more closely related to "health 
status" than migraine status. Conceptual 
schemes have been proposed in the litera­
ture to clarify the relationships between 
concepts such as disease status, symptom 
status, and health status.30,31
Discriminative ability based on cross-sec­
tional analyses does not necessarily imply 
that an instrument will also be responsive to 
changes in health status over time. Although 
this may well be the case, this needs to be 
confirmed empirically with the use of longi­
tudinal study designs.
An overall summary of the results of this 
study is reported in Table 6. All four of the
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health status instruments examined yielded 
low levels of missing data. This finding adds 
to the already substantial body of evidence 
supporting the feasibility of collecting sub­
jective health status data in relatively large 
scale survey research settings. The question 
of whether similar assessments can be suc­
cessfully incorporated into more clinically 
oriented, longitudinal studies of seriously ill 
patient populations is the subject of current 
study.
In general, all four instruments exhibited 
a good performance profile, including reli­
ability (where assessed), construct validity, 
and discriminative ability. Of the two health 
profiles investigated, the SF-36 performed 
technically best, exhibiting highest scale in­
ternal consistency and discriminative ability. 
Both health profiles outperformed the 
COOP/WONCA charts and the EuroQol, re­
flecting the psychometric advantages often 
associated with instruments having a multi­
item scale structure.
Additional research is needed to provide a 
head-to-head comparison of the test-retest 
reliability of these instruments, as well as of 
other aspects of their validity, particularly 
including their responsiveness to change in 
health status over time. Additionally, more 
formal, confirmatory tests are needed (eg, 
using structural equation models) to explore 
further the underlying, higher-order physi­
cal and mental health score components 
identified in the current study. Finally, the 
relative performance of these measures 
when employed with more seriously ill pa­
tient populations needs to be investigated.
Ultimately, choosing among available ge­
neric health status instruments requires a 
careful consideration not only of their for­
mal psychometric properties, but also of the 
match between their substantive content 
(eg, the breadth and depth with which they 
address relevant health domains) and the 
specific research question at hand. Addi­
tionally, practical considerations such as re­
spondent burden and the availability of cul­
turally- and language-adapted versions can
be important in identifying the most appro­
priate measure for use in a given study. Fi­
nally, it may be imprudent to approach such 
decisions from an "either-or" perspective. 
The use of several generic measures, or com­
bining generic with disease-specific meas­
ures in a single study, may yield the greatest 
return on investment in health status as­
sessment. Particularly given that many of the 
available generic instruments are quite brief, 
such a strategy should be possible without 
resulting in excessive respondent burden.
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Appendix A.
Intraclass Correlation Coefficients Between NHP Scales and SF-36 Scales0
(Pooled Data, n = 515)
NHP
SF-36 Energy Pain
Emotional
Reactions Sleep
Social
Isolation
Physical
Mobility
Physical Functioning 0.44 0.69 0.28 0.32 0.19 0.67
Role Physical 0.36 0.23 0.21 0.23 0.16 0.20
Role Emotional 0.35 0.13 0.46 0.16 0.29 0.14
Vitality 0.47 0.17 0.29 0.20 0.20 0.16
Mental Health 0.41 0.18 0.56 0.24 0.35 0.18
Social Functioning 0.52 0.32 0.48 0.29 0.32 0.33
Bodily Pain 0.46 0.43 0.29 0.29 0.16 0.37
General Health Percep- 0.41 0.28 0.27 0.26 0.17 0.23
Hons
nNHP and SF-36 scales run in the opposite direction, we used [100 - (SF-36 scale score] in the determination of 
ICCs.
Appendix B.
Polychoric Correlations of COOPAVONCA Items and EuroQol Items
(Pooled Data,n = 496)
EuroQol
COOP Mobility Self-care Usual Activities Pain/Discomfort Anxiety/Depression
Physical Fitness 0,26 0.56 0.33 0.19 ______a
Feelings 0.19 0.38 0.46 0.39 0.83
Daily Activities 0.58 0.79 0.75 0.64 0.71
Social Activities 0.42 0.62 0.61 0.52 0.68
Change in Health __a 0.10 ______a ______a __a
Overall Health 0.61 0.69 0.79 0.66 0.68
^Polychoric correlation coefficient is unreliable because the assumption of a bivariate normal distribution of data 
is not fulfilled.
537
